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, , 1980 90 .




















, [3] . $N$ ,
$S\subseteq N$ 1 $ps$ ,
$S$ ( ) . , $a$ .
$h(S)\equiv-\log_{a}(1-p_{S})$ (1)




1682 2010 100-107 100
, $i$ $\{x_{i}, i\in N\}$ . ,
$i$ ( ) .
$\tilde{p}_{i}=1-a^{-x_{i}}$ (2)
, $\grave$ $x_{i}$ $a$ ’ . ,
,
, . $i$ $i$
, $k$ , $\tilde{p}_{i}\tilde{p}j(1-\tilde{p}_{k})$ .
, , $i$
.
$\beta(i)=\frac{1}{p_{N}}\sum_{S\subseteq N,S\ni i}\frac{1}{|S|}\prod_{j\in S}(1-a^{-x_{j}})\cdot a^{-\sum_{k\in N\backslash s^{x_{k}}}}$ (3)









(Cl) , $K=\{1, \cdots, K\}$ $T=\{1, \cdots, T\}$ $K\cross T$
.
(C2) , $\omega$ $\{\omega(t), t\in T\}$ . , $\omega(t)\in K$
$t$ . , $\Omega$ .
(C3) $n$ , $N=\{1, \cdots, n\}$ . $k$ $\Phi_{k}(t)$
. $\varphi=\{\varphi(i, t),$ $i\in$
$K,$ $t\in T\}$ . , $\varphi(i,t)\in R$ $t$ $i$
. , $\tau$ .
(C4) $\omega$ $\varphi$ ,
$g( \varphi,\omega)\equiv\sum_{t\in\hat{T}}\alpha(\omega(t), t)\varphi(\omega(t), t)$ . , $\hat{T}=\{\tau, \tau+1, \cdots, T\}$
, $\alpha_{i}$ , $i$ .




$\Psi_{S}=\{\varphi|\sum\varphi(i,t)\leq\Phi^{S}(t)\equiv\sum_{k\in S}\Phi_{k}(t), t\in\hat{T}, \varphi(i, t)\geq 0, i\in K, t\in\hat{T}\}$
(4)
$i\in K$
, $\pi=\{\pi(\omega), \omega\in\Omega\}$ . $\pi(\omega)$ $\omega$ , $\pi$
.
$\Pi=\{\pi(\omega)|\sum_{\omega\in tl}\pi(\omega)=1, \pi(\omega)\geq 0, \omega\in\Omega\}$
(5)
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, . $\Pi$ ,
.
$\max_{\varphi\in\Psi_{S}}\min_{\pi\in\Pi}P(\varphi, \pi)=\max_{\varphi\in\Psi_{S}}\min_{\omega\in 1l}P(\varphi, \omega)=1-\exp(-\max_{\varphi,\eta}\{\eta|g(\varphi, \omega)\geq\eta, \omega\in\Omega\})$
, .




$\sum_{i\in K}\varphi(i, t)\leq\sum_{k\in S}\Phi_{k}(t),$
$t\in\hat{T}$ , $\varphi(i,t)\geq 0,$ $i\in K,$ $t\in\hat{T}$
$w(S)$ , , $S$ $p_{S}$
$1-\exp(-w(S))$ .
(1) . (1) , $h(S)$ $w(S)$
. , , (Ps) $w(S)$
.





, $\pi(\omega)\geq 0,$ $\omega\in\Omega$ ,
$\alpha_{i}\sum_{\omega\in I\downarrow:\ell}\pi(\omega)\leq\nu(t),$
$i\in K,$ $t$ $\hat{T}$ (6)
, $\Omega_{it}$ $t$ $i$ $\Omega_{it}=\{\omega\in\Omega|\omega(t)=i\}$ . ,
$w(S)$ , .
1 $S$ $w(S)$ .
, $A,$ $B\subseteq N,$ $A\cap B=\emptyset$ $A,$ $B$ , $w(A\cup B)\geq w(A)+w(B)$ .
: $A,$ $B\subset N$ $(P_{A}),$ $(P_{B})$ $\eta_{A}^{*},$ $\eta_{B}^{*}$ , , $\varphi_{B}^{*}$
, $\varphi(i, t)=\varphi_{A}^{*}(i, t)+\varphi_{B}^{*}(i, t)$ . ,
$\sum_{i\in K}\varphi(i,t)=\sum_{i\in K}\varphi_{A}^{*}(i, t)+\sum_{i\in K}\varphi_{B}^{*}(i,t)\leq\sum_{k\in A}\Phi_{k}(t)+\sum_{k\in B}\Phi_{k}(t)=\sum_{k\in A\cup B}\Phi_{k}(t)$
, $\sum_{t\in\hat{T}}\alpha_{\omega(t)}\varphi(\omega(t), t)\geq\eta_{A}^{*}+\eta_{B}^{*}$ , $\varphi(i, t)$ $\eta=\eta_{A}^{*}+\eta_{B}^{*}$ $(P_{AUB})$
. , $w(A\cup B)\geq\eta_{A}^{*}+\eta_{B}^{*}=w(A)+w(B)$ . QED.
1 , . ,
, 1 .
1 $N$ $(D_{N})$ , $\nu^{*}(t)$ $x_{k} \equiv\sum_{t\in\hat{T}^{\nu^{*}(t)\Phi_{k}(t)}}$ ,
$\{x_{k},$ $k\in N\}$ .
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: (6) , $w(N)= \sum_{k\in N^{X_{k}}}$ . , $S\subset N$
$w(S)= \min_{\nu,\pi}\sum\sum\nu(t)\Phi_{k}(t)\leq\sum\sum\nu^{*}(t)\Phi_{k}(t)=\sum_{k\in S}x_{k}$
$t\in\hat{T}^{k\in S}$ $k\in s_{t\in\hat{T}}$
. QED.
4
1 $\{x_{k}\}$ , $\nu^{*}(t)$ $t$
. (C3) ,
, . , $x_{k}$
$t$ $\Phi_{k}(t)$ ,




(C5) $k$ $t$ $\Phi_{k}(t)$ , $A_{k}(t)\subseteq K$
.
, , .
, $k$ $t$ $\Phi_{k}(t)$ $\{\varphi_{k}(i, t), i\in A_{k}(t)\}$ .
$S$ $(P_{S})$ , .





$k\in S,$ $t\in\hat{T}$ ,
$\varphi_{k}(i, t)\geq 0,$ $i\in A_{k}(t),$ $t\in\hat{T},$ $k\in S$





, $\pi(\omega)\geq 0,$ $\omega\in\Omega$ ,
$\alpha_{i}\sum_{\omega\in tl_{i\ell}}\pi(\omega)\leq\nu_{k}(t),$
$i\in A_{k}(t),$ $k\in S,$ $t\in\hat{T}$ (7)
1 , , ,
. , $(D_{N}^{M})$ $\nu_{k}^{*}(t)$ $\{x_{k}^{M}=\sum_{t\in\hat{T}}\nu_{k}^{*}(t)\Phi_{k}(t), k\in N\}$
. $\nu_{k}^{*}(t)$ ,
. $(D_{S}^{M})$
, $\pi(\omega)$ . $t$ ,
$\Phi_{k}(t)$ $k$ $A_{k}(t)$
, (7) $\nu_{k}(t)$ ,
$\Phi_{k}(t)$ $\nu_{k}(t)$ .
$N$ . ,
, $n$ $N$ , .
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$t$ $\Phi(t)$ , $k\in N$ $\Phi_{k}(t)$
, $(P_{N}^{M})$ $\Phi_{k}(t)$ , $\sum_{k\in N}\Phi_{k}(t)\leq\Phi(t)$
, $\{\varphi_{k}(i, t)\}$
. $(P^{I})$ , .
$P^{I}$ : $w_{I}(N)= \max_{\varphi_{k}.\eta}\eta$
$s.t$ .
$\sum\alpha_{\omega(t)}\sum_{\{k\in N|\omega(t)\in A_{k}(t)\}}\varphi_{k}(\omega(t), t)\geq\eta,$




, (Ps), $(P_{S}^{M})$ $(P^{I})$ 3 . 2
, , $\{x_{k}, k\in N\}$
, , $\{\beta(k), k\in N\}$ (3)






( 3) . , [4] ,
. , 1 .
1 , $K$ 48 6 , 2
. 2 , 22 , 30
. , 18 .




, 1 2 ,
. 1 , 2 , 1
1 , 2 4 .
, . 11 , 10
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$\Omega$ . , $t=1,2,$ $\cdots,$ $8$
, 24, 15, 14, 13, 11, 10, 9, 8 , 10 , 8 $\square$
8 1 . $|\Omega|=2982$ .
3 3 $N$ , 1, 2, 3 .
, , $k$ $t$ $\Phi_{k}(t)$
, $k=1,3$ $\Phi_{k}(t)=2,$ $t=2,$ $\cdots,$ $10$ , $k=2$
$\Phi_{k}(t)=3,$ $t=2,$ $\cdots,$ $10$ . , 1 24 , 11
, . $i$
$\alpha_{i}$ $\alpha_{i}=1$ , $k$




$(D_{N})$ , 1 $\{x_{1}, x_{2}, x_{3}\}$ .
$1/|\Omega|$ 48 , 12
70 % . 12 ,
, {13, 12, 11, 10} , 24 , 2
, . ,
, .
$t$ , $i$ $\sum_{k\in 1l_{xt}}\pi(\omega)$ $\varphi(i, t)$
, 12 ,
. 2 , 24 14,15,23,33
. 24 ,
, .





. , 3 $\{x_{1}, x_{2}, x_{3}\}=\{1.74,2.61,1.74\}$ ,
2:3:2 , .
, $w(N)=6.10$ . , $a=e$ (3)
, 3 , $\{\beta(1), \beta(2), \beta(3)\}=$ {0.313, 0.373, 0.313}
.
$t$ 2 3
1 ( 1)8 9 10 11
$\nu(t)$ 0096 0095 0095 0095 0104 0097 0097 0097 0095 $0$
(2) 2:
1 , 1,2,3 ,
. ,
2 . , 1
15 $A_{1}(t)=$ $\{$5,6,7,12,13,14,15,20,23,24,32,33,39,40,41}
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, 2 15 , 3 17 .
$A_{k}(t)$ $(P_{N}^{M})$ $(D_{N}^{M})$ .
$1/|\Omega|$ 69 , 14
70 % . 1 , ,
4 48 . ,
, . 2 ,




23 4 5 6 7 8 9 10 11
1 0131 131 0119 0119 0119 0071 0024 $0$ $0$ $0$
$2$ $0$ 0.036 0071 0095 0095 0095 0095 $0$ $0$ $0$
$3$ $0$ $0$ $0$ 0071 0083 0119 0119 0119 0119 $0$
, $t=2,3,4$ 1
, $t=9,10$ 3 .
, , 2
. , 2 ,
. 2 . $\nu_{k}(t)$
, $k=2,3$ $t=2$ ,
, .
, $\{x_{1}, x_{2}, x_{3}\}=\{1.43,1.46,1.26\}$ , 1
, . ,
, 3 1 . $w(N)=4.15$
, 1 610 . ,




, $(P^{I})$ . 1
1, 2, 3 $t$ $\sum_{i\in A_{k}(t)}\varphi_{k}(i, t),$ $k=1,2,3$ , 3
. , , $\Phi(t)=7$
. ,
1 ,





1 7 6 419 390 455 078 052 $0$ $0$ $0$
$2$ 012.812.99 2.231.051.26 0.79 $0$ $0$
$3$ $0$ $0$ $0$ 0.110.22 5.17 5.22 6.217 $0$
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, 2 2 . ,
, , 2 $t=5$
1, 2, 3 , $\Phi_{1}(5)=2,$ $\Phi_{2}(5)=3,$ $\Phi_{3}(5)=2$
, . , 3 1




3 . , $(P^{I})$
(8) $\nu(t)$ . $\nu(t)$ 4 , 2
. ,
1 1 , , ,
, . ,
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